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SITE  36-3:  INSECTICIDE  PIT 


1.0  PHASE  II  PROGRAM 

As  a  result  of  the  Phase  I  contamination  assessment  at  Rocky  Mountain 
Arsenal  (RMA) ,  a  Phase  II  program  was  Initiated  at  Site  36-3  In  the  summer 
of  1987.  The  Phase  II  program  was  generally  conducted  as  presented  In  the 
Phase  I  Contamination  Assessment  Report  (CAR)  (ESE,  1987a,  RIC#87203R01 ) , 
except  that  several  samples  were  collected  from  intervals  which  were  not 
proposed  in  the  Phase  I  CAR.  Table  36-3-II-1  summarizes  variances  from  the 
proposed  Phase  II  program  as  well  as  field  observations  noted  during 
Phase  II  drilling. 

The  Phase  II  investigation  of  Site  36-3  consisted  of  28  borings  yielding  76 
samples.  Twelve  borings  were  drilled  along  the  perimeter  of  the  Phase  II 
site  boundaries.  Eight  borings  were  drilled  at  specific  locations  within 
the  site  boundaries  to  verify  the  absence  of  disposal  trenches.  Five 
borings  were  drilled  at  i.iner-trench  locations,  and  three  deep  borings  were 
drilled  along  an  east-west  line  in  the  approximate  center  of  Site  36-3- 

Soil  samples  were  collected  using  the  continuous  soil  sampling  method 
detailed  in  the  Task  1  Technical  Plan  (ESE,  1985,  RIC#85127R07) .  Samples 
were  obtained  at  predetermined  Intervals  unless  field  conditions  (eg., 
depth  to  water  table,  staining,  etc.)  necessitated  adjustment  of  the 
interval  selections.  Variances  from  the  Phase  II  program  and  collection  of 
three  additional  samples  were  necessary  because  of  the  complexity  of 
Site  36-3. 


None  of  the  Phase  II  borings  drilled  at  Site  36-3  encountered  bedrock,  but 
19  borings  intercepted  the  water  table.  These  borings  are  summarized  below: 


Boring 

_Numb£i: 


Depth 


Depth  to 


3/.  37  5 

3A38  5 

3/.  39  5 

3^A2  7 

3AA3  8 


5 
k 
4 

6 
8 


1 


T 
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1 

j  Table  36-3-II-1.  Variances  from  Proposed  Phase  II  Program  and  Phase  II 

Field  Observations  (Page  1  of  9 ) 


Boring 

Number 


Depth  Depth  to 

Drilled  Water  Table 
(ft)  (ft) 


Comments 


3992  7  6 


3993  8  8 


3999  10  10 


3995  12  12 


The  water  table  (W-T.)  was  estimated  to 
be  at  10  ft  in  the  proposed  Phase  II 
program;  the  W-T-  was  encountered  at  6 
ft.  The  0-  to  1-,  9-  to  5-,  and  5-  to 

6- ft  Intervals  were  submitted  for 
analysis,  and  the  5-  to  6-ft  interval 
was  analyzed  for  volatiles  and 
semivolatile  organic  compounds  by  CC/MS- 
This  boring  is  located  in  the  revised 
northwestern  portion  of  Site  36-3- 

This  boring  is  located  in  the  north¬ 
western  revised  site  boundary-  The  W-T- 
was  encountered  at  8  ft,  and  the  7-  to 
8-ft  Interval  was  consequently  submitted 
for  analysis  Instead  of  the  9-  to  10-ft 
Interval • 

This  boring  was  relocated  after  a  hard 
object  (possibly  concrete)  was 
encountered  at  3  ft,  and  the  original 
boring  was  abandoned-  The  new  location 
was  2  ft  east  and  2  ft  north-  An 
additional  sample  was  submitted  for 
analysis  (3-to  9-ft  interval)  because  of 
soil  discoloration  noted  by  the  field 
geologist.  The  water  table  was 
encountered  at  10  ft,  and  a  PID  reading 
of  38  was  recorded  off  the  9-  to  10-ft 
sample.  Depth  to  the  base  of  the 
disposal  trench  material  was  9  ft- 

Five  sampled  intervals  were  submitted 
for  analysis:  the  three  intervals  as 
planned  in  the  Phase  II  program  (0-  to 
1-,  9-  5-,  and  9-  to  10-ft)  and  two 
additional  intervals  (5-  to  6-  and  6-  to 

7- ft).  The  5-  to  6-ft  interval  con¬ 
tained  a  black  fibrous  material,  and  the 
6-  to  7-ft  Interval  was  saturated  with  a 
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Table  36-3-II-1-  Variances  from  Proposed  Phase  II  Program  and  Phase  II 
Field  Observations  (Page  2  of  ^ ) 


Boring 

Number 


Depth  Depth  to 

Drilled  Water  Table 
(ftj  (ft) 


Comments 


3/t/.6  9  8 


3/i98  7  7 


3/)/t9  11  9 


3A50  9  7 


black  oily  fluid-  The  depth  to  the  base 
of  the  disposal  trench  was  8  ft- 

The  first  attempt  at  completing  this 
boring  resulted  in  auger  refusal  at  3-8 
ft-  Quartzite  chips  were  noted  In  the 
end  of  the  sampling  shoe-  The  boring 
was  relocated  2  ft  north  and  7  ft  east - 
A  shallow  subsidence  feature  was  noted 
approximately  6  ft  north  of  this 
location-  This  boring  encountered  a 
void  space  from  4  to  5  ft-  A  PID 
reading  of  90  was  registered  In  the 
auger  annulus-  A  bluish-green  clayey 
material  was  noted  In  the  5-  to  6-ft 
interval  which  was  submitted  for 
analysis.  The  7-  to  8-ft  interval  was 
also  submitted  for  analysis  when  the 
water  table  was  encountered  at  8  ft. 
Depth  to  the  base  of  the  disposal  trench 
was  estimated  at  8-0  ft 

The  water  table  was  encountered  at  7  ft- 
The  6-  to  7-ft  interval  was  submitted 
for  analysis  instead  of  the  proposed  9- 
to  10-ft . 

The  water  table  was  encountered  at  9  ft, 
although  the  boring  was  drilled  to  11 
ft-  The  0-to  1-,  4-  to  5-,  and  8-  to  9- 
ft  intervals  were  submitted  for 
analysis;  the  9-  to  10-ft  interval  had 
been  proposed  in  the  Phase  I  CAR- 

The  first  attempt  at  drilling  resulted 
in  auger  refusal  at  3-5  ft  (possibly 
concrete).  This  boring  was  relocated  8 
ft  east  and  8  ft  south  and  was  completed 
to  9  ft-  An  asphalt-type  material  was 
encountered  while  drilling  the  1-  to 
4-ft  interval.  This  boring  was  drilled 
through  the  asphalt /concrete  to  5-5  ft 
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Table  36-3-II-1-  Variances  from  Proposed  Phase  II  Program  and  Phase  II 
Field  Observations  (Page  3  of  9 ) 


Boring 

Number 


Depth  Depth  to 

Drilled  Water  Table 
(ft)  (ft) 


Comments 


Soil  became  saturated  at  7  ft  (water 
table)-  The  0-  to  1-.  6-  to  7-,  and  the 
7-  to  8-ft  intervals  were  sampled 

3451  10  k  Site  geologist  noted  saturated 

conditions  at  3-5  ft  (WT).  The  boring 
was  continued  when  a  black  oily  material 
was  removed  from  the  sampler  shoe  at  the 
4-  to  5-ft  interval-  At  7  ft.  plastic 
sheeting  vas  noted  in  the  drill 
cuttings,  and  silty  sand  mixed  with  a 
black  oily  sludge  and  plastic  was  noted 
in  the  8-  to  9-ft  interval-  The  0-  to 
1-,  3-  to  4-,  and  the  8-  to  9-ft 
Intervals  were  submitted  for  analysis- 

3453  9  7  This  boring  was  scheduled  to  have  the 

0-  to  l->  4-  to  5-.  and  the  9-  to  10-fi 
Intervals  analyzed-  Poor  recovery 
resulted  when  voids  were  encountered 
from  4-  to  5-  and  6-  to  9-ft  (possibly 
empty  55-gallon  drums)-  The  water  table 
was  estimated  to  be  at  7  ft  based  on  the 
waterline  on  the  sample  barrel-  The 
0-  to  1-  and  5-  to  6-ft  intervals  were 
submitted  for  analysis-  The  depth  to 
the  base  of  the  disposal  trench  was  9 
ft . 

3456  17  9  This  boring  was  drilled  to  17  ft  Instead 

of  15  ft  as  proposed  in  the  Phase  I  CAR. 
although  the  water  table  was  encountered 
at  9  ft.  Poor  recovery  from  9  to  15  ft 
due  to  flowing  sand  conditions-  The  15- 
to  17-ft  interval  was  recovered-  MKE 
subsampled  the  15-  to  16-ft  Interval, 
and  the  16-  to  17-ft  interval  was 
submitted  for  analysis  along  with  the 
0-to  1-,  4-  to  5-.  and  8-  to  9-ft 
Intervals.  Debris  material  was  observed 
in  this  boring. 


i 

I 
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Table  36-  '  'i-1-  Variances  from  Proposed  Phase  II  Program  and  Phase  11 
Field  Observations  (Page  4  of  9 ) 


Depth  Depth  to 

Boring  Drilled  Water  Table 

Number  (ft)  (ft)  Comments 


3457  14  9  Whlledrlllingthel-to‘<-ft  inieivdl- 

the  augers  dropped  2  ft  through  a 
subsurface  void,  and  soil  in  the  end  ot 
the  sampling  shoe  contained  an  orange 
oxide  material-  Another  void  was 
encountered  from  7  to  9  ft-  The  FII 
reading  in  the  auger  annulus  registered 
76-  An  oily  sheen  was  noted  on  the 
outer  surface  of  the  soil  sample  from 
the  13-  to  l^i-ft  interval-  W-T-  at  9  ft 
after  completion  of  the  boring-  The  0- 
to  1-)  8-  to  9-,  9-  to  10-.  and  13-  to 
l4-ft  intervals  were  submitted  foi 
analysis-  The  base  of  the  disposal 
trench  was  estimated  at  9  ft- 

3458  14  8  This  boring  was  drilled  to  l^i  ft- 

although  the  water  table  was  encountered 
at  8  ft-  Poor  recovery  on  the  4-  to  5- 
ft  interval  resulted  in  the  5-  to  6-ft 
Interval  being  submitted  for  laboratory 
analysis-  A  black  dlscolorat ion  in  the 
7-  to  8-ft  interval  was  noted  and 
subsequently  submitted  for  analysts 
Also  submitted  were  the  0-  to  1-  and  13- 
to  l4-ft  intervals-  Trench  debris 
material  was  not  observed  from  soi 1 
samples  obtained  from  this  boring 


Source;  ESE,  1988- 
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3a  4  ^ 

10 

10 

3445 

12 

12 

3446 

9 

8 

3447 

10 

9 

34  48 

7 

7 

3449 

11 

9 

3450 

9 

■7 

3451 

10 

3452 

5 

5 

3453 

9 

7 

3454 

10 

10 

3456 

17 

9 

3457 

14 

9 

3458 

14 

8 

Prior  to  any  Phase  11  drilling,  the  Program 

Manager’s  Office  (PMO). 

Environmental  Science  and 

Engineering  (ESE) 

,  Morr ison-Knudsen  Engineers 

(MKE),  and  Harding  Lawson 

Associates  (HLA) 

formulated  procedures  for  MKl  tcj 

obtain  subsamples  from  selected  soil  cores 

during  Phase  II  drilling- 

Results  from  the  MKE  subsamples  were  not 

available  prior  to  the  d  i  st  r  i  i)ut  ion 

of  this  report,  but  will 

be  Incorporated 

in 

the  Central  Study  Are.a  ■  MKE 

requested  subsamples  of  the  1-  to  4-foot 

(ft)  intervals  of  all  28  Phase  11 

borings  at  Site  36-3,  and 

further  requested 

laboratory  splits  and  subsamples 

from  borings  as  summarized  below: 

Boring 

MKE  Lab  Split 

MKE  Subsample 

number- 

ifU 

_  _  iirl 

3440 

0-1 

_ 

3443 

0-1 

6-7 

3456 

- 

7-8,  15-16 

3457 

- 

4-5,  12-13 

3458 

- 

6-7,  12-13 

The  Phase  II  analytical  program  at  Site  36-3  was  conducted  as  set  forth  in 
the  Phase  I  CAR,  except  that  three  additional  samples  (Boring  .  3-  to 

A-ft  and  Boring  3^t^5,  5-  to  6-  and  6-  to  7-ft  Intervals)  were  submitted  for 
analyses-  The  0-  to  1-,  4-  to  5-,  and  the  7-  to  8-ft  Intervals  of  Boring 
3443  were  not  analyzed  for  fluroacetlc  acid  (FC2A),  and  Boring  3458  (13  to 
14  ft)  was  not  analyzed  for  diisomethylphosphonate  (DIMP),  because  holding 
times  were  exceeded-  The  analytes,  analytical  methods,  and  number  of 
samples  analyzed  for  the  Phase  II  program  at  Site  36-3  are  summarized  below; 


6 


C-RMA-PHII / 363ADD • TXT . 7 

09/28/88 


•ADalytfiS _ _ Analytl£al_MethQd _  _ tJumbeii-Ql.Saffiples _ 


Mercury  (Hg) 

Atomic  absorption  (AA)* 

28 

0-  to  1-ft  Interval 

Organochlorine 
pesticides  (OCP) 

Gas  chromatography 
electron  capture  (GCEC) 

76 

all  samples 

Organophosphorus 
compounds  (OPC) 

Gas  chromatography  flame 
photometric  (GC’^PD) 

75 

all  samples 
except  3958  (1.  to 
19  ft) 

Organosulphur 
compounds  (OSC) 

GCFPD 

76 

all  samples 

Dibromochloro- 
propane  (DBCP) 

Gas  chromatography  (GC)* 

76 

all  samples 

Volatile  hydrocarbon 
compounds  (HYDCBN) 

Gas  chromatograph  flame 
ionization  detector  (GCFID) 

76 

all  samples 

Volatile  halocarbon 
compounds  (VHO) 

Gas  chromatography 
conductivity  detector 

all  samples 
except  the  0-  to 
1-ft  Intervals 

Volatile  aromatic 
compounds  (VAO) 

Gas  chromatography  photo- 
ionization  detector  (GCTID) 

98 

all  samples 
except  the  0-  to 
1-ft  intervals 

Semivolatile 

(SVO) 

Gas  chromatography /mass 
spectrometry  (GC/MS)* 

16 

10  percent  organics 
'•onf  irma  t  ion 

Volatile  organic 
Compounds  (VO) 

GC/MS* 

12 

10  percent 
conf irmat ! on 

Army  Agent  Degradation  Products  (ADP): 

Thlod iglycol 
(TDGCL) 

High-performance  liquid 
chromatography  (HPLC) 

10 

Borings  3943- 
3959,  and  3957 

Isopropylmethyl- 
phosphonic  acid 

Ion  Chromatography 
(lONCHROM) 

10 

Borings  3993- 
3959 ,  and  3957 

(IMPA)** 

Method  used  In  Phase  I  and  Phase  II  programs- 
*  Only  seven  samples  were  analyzed  for  FC2A,  as  holding  times  were 
exceeded • 
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Phase  II  samples  were  analyzed  for  mercury i  organochlor ine  pesticides 
(OCPs),  organosulphur  compounds  (OSCs)<  DIMP,  dicyclopentadine  (DCPD), 
volatile  halocarbon  (VHO).  and  volatile  aromatic  compounds  (VAO).  as  Phase  I 
samples  contained  compounds  from  these  groups-  Selected  samples  from  the 
three  regions  were  analyzed  for  thlodigycol  (TDGCL)  and  isomethylphosphonaie 
(IMPA)  to  screen  for  Army  Agent  Degradation  Products  (ADPs).  because  the  ADP 
methods  were  not  available  during  the  Phase  I  program.  Included  in  the 
analyses  were  10  percent  confirmation  samples  run  by  gas  chromtograph/mass 
spectrometry  (GC/MS)  screening  techniques-  Confirmation  samples  were  used 
not  only  to  confirm  GC  compound-specific  methods,  but  to  identify  other 
compounds  that  may  be  present. 

In  the  Phase  I  program,  samples  were  analysed  for  OCPs,  OSCs,  and  DIMP  by 
GC/MS  under  the  grouping  of  "semivolatile  organic  compounds"  and  for  VHO, 

VAO,  and  DCPD  under  "volatile  organic  compounds"-  During  the  Phase  II 
program,  samples  were  analyzed  for  these  compounds  by  GC  compound-specific 
and  GC/MS  methods-  The  GC  compound-specific  methods  are  considered 
quantitative,  and  results  are  reported  to  two  significant  figures-  In  the 
GC/MS  method,  results  are  reported  to  one  significant  figure-  Due  to  these 
differences,  results  obtained  from  the  GC  compound-specific  and  GC/MS 
methods  may  not  be  directly  comparable.  Phase  I  and  Phase  II  methods  were 
the  same  for  mercury,  DBCP,  semivolatile  organic  (SVO),  and  volatile  organic 
compounds  (VO);  therefore,  the  Phase  I  and  Phase  II  results  are  directly 
comparable  for  these  methods-  Selected  samples  wei?  analyzed  for  TDGCL  and 
IMPA  only  in  the  Phase  II  program,  as  these  methods  were  not  available 
during  the  Phase  I  program-  Appendix  36-3-II-A  provides  a  complete  list  of 
analytes , 

analytical  methods,  and  standard  abbreviations  used  in  the  Phase  I  and  Phase  II 
invest i gat  ions  - 
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2 . 0  EHAS£_II_Zl£L]l_QJasmAIICaSS 

Site  36-3  is  in  the  south-central  portion  of  Section  36-  Vegetation  is  very 
sparse  at  this  site-  Surface  topography  of  east-west  linear  depressions 
suggests  trenching  activities-  Caving  of  surface  soil  in  and  around  rusted 
55-gallon  drums  can  be  observed  throughout  the  site  as  well  as  numerous 
glass  bottles  of  different  sizes-  Many  of  the  bottles  contain  llquids- 

Observations  during  Phase  II  drilling  at  Site  36-3  are  summarized  in  Table 
36-3-II-1-  These  observations  correlate  with  Phase  I  observations 
concerning  evidence  of  disposal  and  trenching  at  Site  36-3- 

For  safety  purposes t  air  monitoring  was  conducted  using  a  photoionlzat ion 
detector  (PID)  during  drilling  operations-  Air  monitoring  at  this  site 
detected  measurable  levels  of  contaminants  within  the  breathing  zone  and  in 
the  hollow-stem  annulus-  PID  readings  ranged  from  background  to  90- 

An  M18A2  test  kit  was  used  at  this  site  to  detect  the  presence  of  chemical 
agents  in  boreholes  and  soil  samples-  Specifically  at  RMA,  the  M18A2  test 
kit  is  used  to  detect  Sarin  (GB),  VX,  mustard  (H),  and  Lewisite  (L)  based  on 
the  knowledge  that  these  agents  were  manufactured,  stored,  or  demilitarized 
at  the  site-  The  detection  limit  for  H  agents  Is  0-5  milligrams  per  cubic 
meter  (mg/m^),  and  the  detection  limit  for  GB,  VX,  and  L  is  0-2  mg/m^-  The 
detection  limits  for  L  and  VX  in  soil  are  5  parts  per  million  (ppm)  and 
5-9  ppm,  respectively-  All  M18a2  field  test  results  for  the  detection  of 
chemical  agents  at  Site  36-3  were  negative- 

Samples  at  Site  36-3  were  also  analyzed  for  chemical  agents  by  the  RMA 
Surety  Laboratory,  because  historical  evidence  indicated  possible  agent 
presence-  A  composite  of  Intervals  sampled  was  Initially  analyzed  for  GB, 
VX,  H,  and  L-  If  agent  had  been  detected,  individual  sample  intervals  from 
each  boring  would  have  been  analyzed  to  identify  stratigraphic  location-  No 
positive  results  from  chemical  agent  testing  were  found  at  Site  36-3- 
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No  geophysical  exploration  was  conducted  at  Site  36-3  for  the  Phase  II 
Investigation  other  than  the  borehole  clearance  program.  The  Phase  II 
boring  locations  were  cleared  for  safety  purposes  In  accordance  with  the 
borehole  clearance  geophysical  program  as  detailed  in  the  Task  1  Technical 
Plan  (ESEi  1985 i  RIC#85127R07 ) .  Borehole  site  clearance  was  used  to  ensure 
that  drilling  would  not  encounter  burled  unexploded  ordnance  (UXO)  or  other 
metal  that  could  pose  a  significant  safety  risk.  Magnetic  Intensity 
readings  were  obtained  with  a  gradlometer .  A  20-ft-square  grid  was  centered 
on  each  boring  locatloni  and  gradlometer  readings  were  obtained  at  5-ft 
Intervals  throughout  the  area.  A  contour  map  was  prepared  from  the  data  and 
was  used  to  place  the  boring  In  the  safest  location  within  the  geophysical 
plot.  Following  borehole  site  clearance >  a  metal  detector  was  used  to  check 
for  surficial  (0  to  2  ft)  metal.  Twenty-two  of  the  28  borings  were 
relocated  within  their  respective  geophysical  grid.  Three  of  these  borings 
(Borings  3A4^,  34/(6,  and  3A50)  encountered  Impenetrable  material  (possibly 
concrete)  and  were  relocated  outside  the  geophysical  grid  (Table  36-3-II-1). 
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Table  36-3-II-2  contains  Indicator  ranges  and  a  statistical  summary  of 
Phase  II  analytical  results-  A  summary  of  analytical  data  for  each  sample, 
Including  lithology  and  air  monitoring  results,  Is  presented  in  Table 
36-3-II-3-  A  tabulation  of  all  analytical  data  associated  with  the  Phase  II 
program  at  Site  36-3  Is  presented  in  Appendix  36-3-II-B. 

To  assess  the  significance  of  metal  and  organic  analytical  values,  indicator 
ranges  were  established  during  the  Phase  I  Program-  For  organic  compounds, 
the  Indicator  range  Is  the  method  detection  limit.  For  metals,  a  range  of 
values  was  selected  to  reflect  the  upper  end  of  the  expected  natural  range 
for  each  metal  as  normally  found  in  RMA  alluvial  soil-  The  procedure  for 
establishing  indicator  ranges  is  presented  in  the  Introduction  to  the 
Contamination  Assessment  Reports  (ESE,  1987b,  RIC#8820/iR02 ) -  Concentrations 
within  or  above  indicator  ranges  for  Phase  I  and  Phase  II  data  are  presented 
In  Figure  36-3-11-1- 

The  results  of  the  Phase  II  sampling  program  are  discussed  separately  in  the 
following  groups: 

Twelve  perimeter  borings 
Eight  non-trench  borings 
Five  inner-trench  borings 
Three  deep  central  borings 

£ecimeie]:-&QriQgs 

Twelve  borings  (Borings  3930  through  3443)  were  drilled  outside  the  site 
boundary  to  a  depth  of  5  ft  to  investigate  the  extent  of  potential 
contamination  resulting  from  surface  grading  or  wind  dispersion.  Target 
analytes  included  OCPs ,  OPCs ,  OSCs,  DBCP,  and  DCPD  in  the  0-  to  1-  and  4-  to 
5-ft  intervals-  The  0-  to  1-ft  intervals  of  these  12  borings  were  also 
analyzed  for  mercury,  the  only  metal  target  analyte-  VHO  and  VAO  compounds 
were  also  targeted  for  the  4-  to  5-ft  intervals  of  these  12  borings- 

Aldrln,  isodrin,  dieldrln,  and  endrln  were  the  most  prevalent  OCPs  detected 
in  the  perimeter  soil  samples-  The  0-  to  1-ft  intervals  of  all  perimeter 
borings  contained  OCPs-  The  highest  concentrations  were  detected  in 
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Higtier  detection  limit  due  to  dilution  or  soil  matrix  masking  effects.  BOL  Below  detection  limit. 

Quantitative  concentration  was  not  achieved  due  to  dilution  constraints.  8KD  No  reading  above  ambient  background. 

Is  calibrated  to  an  isobutylene  standard.  NRQ  Analysis  not  requested. 

Detected  in  associated  method  blank.  NA  Not  analyzed. 


Table  36-3-11-3.  Concentrations  of  Target  Analtyes  Above  Detection  Limits  in  Site  36-3  Phase  II  Soil  Samples  (page  3  of  12) 
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Higher  detection  limit  due  to  dilution  or  soil  matrix  masking  effects.  BDl  ^elow  detection  limit. 

Quantitative  concentration  was  not  achieved  due  to  dilution  constraints.  BKD  No  reading  above  ambient  background. 

As  calibrated  to  an  isobutylene  standard.  NHQ  Analysis  not  requested. 

Detected  in  associated  method  blank.  MA  Not  analyzed. 
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(Xiantitative  concentration  was  not  achieved  due  to  dilution  constraints.  BKD  No  reading  above  ambient  batfground. 

As  calibrated  to  an  isobutylene  standard.  NRQ  Analysis  not  requested. 

Detected  in  associated  method  blank.  NA  Not  anaiy2ed. 
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OuJtnt I  tat  I ve  concentration  was  not  achieved  doe  to  dilution  constraints.  BKO  Ho  reading  above  ambient  background. 

As  calibrated  to  an  Isobutylene  standard.  HRQ  Analysis  not  requested. 

Detected  in  associated  method  blank.  HA  Not  analyzed. 
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Borings  3431  (42  ppm);  3433  (81  ppm);  and  3437  (230  ppm),  and  lower 
concentrations  (<l-2  ppm)  were  detected  In  the  0-  to  1-ft  Intervals  of  Borings 
3438  and  3439,  located  southwest  of  Site  36-3- 

Six  of  the  12  perimeter  borings  contained  <X)Ps  In  the  4-  to  5-ft  Interval  at 
lower  concentrations  (<0.26  ppm).  Three  of  these  borings  (Borings  3430,  3431, 
and  3432)  are  adjacent  to  the  northern  boundary  of  Site  36-3.  Dleldrln  was  the 
most  prevalent  OCP  In  the  4-  to  5-ft  Interval  with  concentrations  ranging  from 
0.003  to  0.11  ppm.  Two  of  these  borings  (Borings  3435  and  3436),  located  on  the 
southeast  corner  of  the  site,  contained  dit?idrln  In  the  4-  to  5-ft  Interval  at 
concentrations  of  0.004  and  0.003  ppm,  respectively.  Boring  3436  (4  to  5  ft) 
also  contained  aldrln  at  a  concentration  of  0.005  ppm.  Delldrln  was  detected  in 
Boring  3432  (4  to  5  ft)  at  0.064  ppm,  and  Boring  3441,  located  on  the  northwest 
site  boundary,  contained  dleldrln  and  endrln  In  the  4-  to  5-ft  Interval  at 
concentrations  of  0.11  and  0.26  ppm,  respectively. 

Dllsopropylmethyl  phosphonate  (DIMP)  was  detected  In  Boring  3437  (4  to 
5  ft)  at  a  concentration  of  0.50  ppm,  but  dlmethylmethyl  phosphonate  (DMMP)  was 
not  detected  In  any  of  the  24  samples  analyzed.  Nemagon  (DBCP)  was  detected  in 
two  0-  to  1-ft  samples  at  concentrations  of  0.014  ppm  (Boring  3431)  and  0-009  ppm 
(Boring  3433)-  VAO  and  VHO  compounds  were  not  detected  in  any  of  the  samples 
from  the  perimeter  borings-  Mercury  was  detected  in  6  of  the  12  samples  obtained 
from  the  0-  to  1-ft  Interval-  The  range  for  mercury  concentrations  was  0-11  to 
0-43  ppm. 

liQa^IceDcb-fiajtiQga 

Eight  borings  were  drilled  within  Site  36-3  to  confirm  the  lack  of  disposal 
trenches  at  specific  locations  within  the  site  boundaries  and  to  better  define 
the  lateral  and  vertical  extent  of  contamination.  These  borings  are  summarized 
below: 


Boring  Depth  Drilled 

Humhec  _ IftI _ 

3442  7 

3443  8 

3447  10 

3448  7 

3449  11 
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32.50  9 

3A51  10 

3452  5 

Boring  3450  encountered  an  impenetrable  object  and  was  relocated-  No  trench 
debris  was  encountered  at  the  relocated  boring  (Figure  36-3-II-1)-  Boring 
3451  encountered  plastic  sheeting  and  oily  sludge  at  8  ft-  The  other 
borings  listed  above  did  not  encounter  trench  debris >  but  high  PID  readings 
were  noted  while  drilling  Boring  3446  (Table  36-3-II-1)- 

Aldrln,  dieldrin,  endrlni  Isodrln.  dichlorodiphenyltrichloroethane  (DDT), 
and  dlchlorodiphenylethane  (DDE)  were  detected  in  samples  from  these 
borings,  with  aldrln,  dieldrin,  and  endrin  being  most  prevalent.  The 
highest  OCP  concentrations  were  generally  detected  in  the  0-  to  1-ft  samples 
and  decreased  in  the  deeper  sample  intervals,  with  the  exception  of  Boring 
3447,  which  contained  higher  OCP  concentrations  in  deeper  intervals-  Six  of 
the  12  aldrln  detections  from  these  23  samples  were  in  the  0-  to  1-ft 
Interval  at  concentrations  ranging  from  0-004  to  2-8  ppm-  Seven  of  the 
14  dieldrin  detections  were  also  in  the  0-  to  1-ft  interval  at 
concentrations  ranging  from  0-49  to  4 • 3  ppm-  Six  of  the  15  endrin 
detections  were  in  the  0-  to  1-ft  interval  at  concentrations  ranging  from 
0-006  to  1-0  ppm-  DDT  (three  samples)  and  DDE  (two  samples)  were  detected 
at  low  concentrations  (<0-023)-  All  DDT  and  DDE  detections  were  in  0-  to 
1-ft  samples - 

Chlororaethylphenyl  sulfide  (CPMS)  was  detected  in  three  samples  at 
concentrations  ranging  from  1-7  to  2-0  ppm;  Chloromethylphenyl  sulfone 
(CPMSO2),  and  chlorophenylmethyl  sulfoxide  (CPMSO)  were  detected  at 
concentrations  of  3-8  ppm  and  0-8  ppm,  respectively-  The  samples  from 
Borings  3450  and  3451,  located  along  the  southern  boundary  of  Site  36-3. 
contained  CPMS  and  CPMSO2  compounds  and  were  collected  near  the  water  table- 
Boring  3447,  located  on  the  east  side  of  the  site,  contained  CPMS  and  CPMSO 
in  the  0-  to  1-ft  sample. 

DBCP  was  detected  in  four  samples  at  concentrations  ranging  from  0-014  to 
1.2  ppm;  DCPD  was  detected  at  3  ppm  in  Boring  3451  (8  to  9  ft).  Boring  3447 
(9  to  10  ft)  had  DMMP  at  a  concentration  of  0.67  ppm,  and  methylphosphonate , 
an  ADP,  was  detected  at  6.1  ppm  in  Boring  3443  (7  to  8  ft). 
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IVHOs  were  detected  in  six  samples>  which  were  generally  collected  at  the 
water  table-  Methylene  chloride  (CH2CI2)  was  detected  in  four  samples  at 
^  concentrations  ranging  from  0-18  to  0-38  ppm;  two  samples  contained 

chloroform  (CHCI3)  at  0-16  and  0-20  ppm-  Tetrachlorothene  (TCLEE)  and 
tr Ichloroethene  (TRCLE)  were  detected  in  two  samples  at  low  concentrations 

VAOs  were  detected  in  3  of  the  15  samples  analyzed)  generally  in  samples 
obtained  at  the  water  table-  Ethylbenzene  was  detected  twice  at 
concentrations  of  0-77  and  2-1  ppm,  and  two  samples  contained  toluene  at 
0-19  and  2-0  ppm-  Meta-xylene  and  xylene  were  detected  in  three  samples  at 
concentrations  ranging  from  0-18  to  3-3  ppm  and  0-16  to  8-7  ppm, 
respectively  - 

lunecrlrencb-fiorings 

Five  borings  were  drilled  at  locations  within  the  disposal  trench  network 
identified  from  the  geophysical  program  and  the  Phase  I  drilling  data  (ESE- 


1987a,  RIC#87203R01)- 

These  borings 

are  summarized  as  follows: 

Depth 

Depth  to 

Number 

Depth  to  Base 

Boring 

Drilled 

Water  Table 

of 

of  Disposal 

Number. 

_ Ifti _ 

Samples 

Itencb _ LLtl- 

10 

10 

4 

4 

3495 

12 

12 

5 

8 

3446 

9 

8 

R 

3453 

9 

7 

2 

9 

3454 

10 

10 

Total 

_3_ 

17 

No  trench  material 

observed 

*  Table  36-3-II-1  describes  observations  and  materials  encountered  for 
these  borings,  with  the  exception  of  Boring  3A54- 


OCPs  were  detected  in  samples  from  the  inter-trench  borings  at  detected 
concentrations  as  follows: 


Number  of  Samples 

Concentrat ion 

Compound 

Containing-QCE _ 

Range.ippml 

* 

CL5CP 

11 

0-020  to  40,000 

Aldrin 

7 

0-003  to  700 

Isodrin 

6 

0-004  to  1,000 

- 

Dleldrin 

12 

0-021  to  370 

Endr in 

10 

0-006  to  400 
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‘vlevated  concentrations  of  aldrln,  dleldrln.  endrln,  Isodrln,  and 
hexachlorocylcopentadiene  (CL^CP)  were  detected  in  the  deeper  sample 
intervals  of  Borings  3A45.  and  3A46.  Concentrations  of  CL^CP  as  high 

as  40,000  ppm  were  detected  in  samples  obtained  within  the  disposal  trench 
material-  These  borings  are  located  in  the  northern  area  of  Site  3t>-3  and 
may  be  located  within  the  same  east-west  disposal  trench-  Boring  3^53, 
located  in  the  southwest  area  of  Site  36-3,  had  fewer  detections  of  OCPs  at 
lower  concentrat ions - 

Three  of  the  organosulphur  compounds  were  detected  in  six  of  the  samples- 
CPMs  was  detected  in  two  (Boring  3446,  5  to  6  ft  and  ^  to  8  ft)  samples  at 
concentrations  of  110  ppm  and  26  ppm-  Benzothlazole  (BTZ)  was  detected  in 
these  two  samples  at  concentrations  of  260  ppm  and  61  ppm,  respectively- 
Dimethyldlsulf Ide  (DMDS)  was  detected  in  two  samples,  Boring  3444  (9  to  10 
ft)  at  9-1  ppm  and  Boring  3445  (9  to  10  ft)  at  17  ppm- 

There  were  no  detections  of  DIMP  or  DMMP  in  the  samples  analyzed  from  the 
five  inner-trench  borings-  DBCP  was  detected  by  GC  analysis  in  the  6-  to 
7-  and  9-  to  10-ft  samples  of  Boring  3445  at  concentrations  of  2  ppm-  There 
were  no  detections  of  DCPD  in  any  of  the  17  samples,  and  mercury  was  not 
detected  in  any  of  the  samples  analyzed-  FC2A  was  the  only  ADP  detected  in 
samples  analyzed  from  the  inner-trench  borings-  FC2A  was  detected  in  one 
sample.  Boring  3454  (4  to  5  ft),  at  a  concentration  of  19  ppm- 

Of  the  VHO  compounds  detected  at  Site  36-3,  TCLEE.  CH2CL2'  and  carbon 
tetrachloride  (CCL^)  had  the  most  detections-  TCLEE  was  detected  in  four 
samples  at  concentrations  ranging  from  0-83  to  17  ppm-  CH2CI2  had  four 
detections  at  concentrations  ranging  from  0-31  to  0-63  ppm-  Nine  samples 
analyzed  by  GC/MS  confirmed  the  detections  noted  above - 

VAO  compounds  were  detected  in  15  samples  at  concentrations  ranging  from 
0.67  to  2-8  ppm-  Benzene  and  ethylbenzene  were  detected  in  three  samples  at 
concentrations  ranging  from  1-0  to  3-0  ppm-  Meta-xylene  and  ortho-xylene 
were  each  detected  in  three  samples  at  concentrations  ranging  from  1-2  to 
3-5  ppm  and  1-1  to  4-7  ppm,  respectively-  Toluene  was  detected  in  three 
samples  at  concentrations  ranging  from  0-26  to  4-5  ppm- 
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The  analyte  distributions  and  levels  associated  with  the  five  Inner-trench 
borings  Indicated  high  concentrations  of  CXlPs  In  samples  from  disposal 
trench  material  that  was  wet  to  saturated-  Borings  3^44,  3445,  and  3‘<46  are 
approximately  along  the  same  east-west  line  (possibly  the  same  disposal 
trench),  and  samples  from  these  borings  exhibited  the  highest  OCP 
contamination-  OSCs  were  detected  at  comparatively  low  concentrations, 
except  for  samples  from  Boring  3446  (5  to  6  ft  and  7  to 
8  ft)  The  southwestern  boundary  of  Site  36-3  exhibited  pesticide 
contamination  at  relatively  low  concentrat ions - 

Ce&P-CeDl.ral_£Qi:lQgs 

Three  deep  borings  were  drilled  along  an  east-west  trend  through  the  central 
portion  of  Site  36-3  (see  Figure  36-3-II-1)  to  investigate  vertical  extent 
of  contamination  down  to  and  below  the  water  table-  These  borings  are 
summarized  as  follows: 


Boring 

Depth  Drilled 

Depth  to 

No-  of 

Uumbec: 

_  -  Litl  _ 

Samplas 

3456 

17 

9 

4 

3457 

14 

9 

4 

3458 

14 

8 

-k- 

Total  12 


Five  of  the  target  OCP  compounds  (CL^CP,  aldrin,  isodrin,  dieldrin.  and 
endrin)  were  detected  in  samples  from  these  borings  as  follows: 


Number  of 

Concentration 

CQmpQUQd 

Del.ecl.iQaa 

_Sange_ippml_ 

CL^CP 

3 

0-006  to  0-19 

Aldrin 

7 

0-043  to  700 

Isodrin 

12 

0-003  to  1000 

Dieldrin 

12 

0-044  to  370 

Endrin 

11 

0-11  to  400 

The  highest  concentrations  of  aldrin,  isodrin,  dieldrin,  and  endrin  were 
detected  In  the  9-  to  10-ft  sample  from  Boring  3457.  The  base  of  the 
disposal  trench  encountered  by  this  boring  was  approximately  9  ft ,  and  the 
water  table  was  also  at  9  ft-  The  higher  concentrations  of  OCPs  were 
detected  In  samples  collected  at  or  below  tae  water  table- 
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DMMP  was  detected  at  a  concentration  of  0-19  ppm  In  Boring  3956  (0  to  1  ft) 
The  8-  to  9-,  9-  to  10-.  and  13-  to  l9-ft  samples  of  Boring  3957  contained 
DIMP  at  concentrations  ranging  from  19  to  37  ppm. 

CPMSO.  DMDS,  and  li9)  dlthiane  were  detected  in  samples  from  Borings  3957 
and  3958-  CPMSO  was  detected  at  concentrations  of  9-3  ppm  and  3-8  ppm  in 
the  8-  to  9-  and  the  9-  to  10-ft  intervals  of  Boring  3957i  respectively- 
DMDS  was  detected  at  a  concentration  of  110  ppm  in  Boring  3958  (7  to  8  ft). 
The  8-  to  9-,  9-  to  10-.  and  13-  to  l9-ft  samples  of  Boring  3957  contained 
1,9  dlthiane  at  concentrations  from  >3-3  ppm  to  712  ppm. 

DBCP  was  detected  in  five  samples,  which  were  collected  at  or  below  the 
water  table,  at  concentrations  ranging  from  0-39  to  700  ppm.  The  highest 
concentration  (700  ppm)  was  found  in  the  7-  to  8-ft  interval  of  Boring  3^58- 
DCPD  was  detected  in  four  samples  at  concentrations  from  8-6  to  140  ppiii- 
Bicycloheptadiene  (BCHPD)  and  methylisobutyl  ketone  (MIBK)  were  identified 
in  the  7-  to  8-ft  sample  of  Boring  3958  at  concentrations  of  10  and  21  ppm, 
respect ively - 

Chloroform,  methylene  chloride,  and  TCLEE  were  found  in  four,  one,  and  two 
samples,  respectively-  For  chloroform,  the  concentrations  in  the  four 
samples  ranged  from  0-20  to  7.2  ppm-  The  8-  to  9-  and  9-  to  10-ft  intervals 
of  Boring  3957  contained  concentrations  of  chloroform  of  9-7  ppm  and  7.2 
ppm,  respectively.  CH2CL2  was  found  at  a  concentration  of  0-57  ppm  in 
Boring  3956  (16  to  17  ft),  and  two  samples  contained  TCLEE  at  concentrations 
of  0-20  ppm  and  3-9  ppm-  GC/MS  screening  for  VO  confirmed  detection  of 
these  VHO  compounds - 

Relatively  high  concentrations  of  benzene,  ethylbenzene,  m-xylene,  o,p- 
xylene,  and  toluene  were  detected  in  12  samples.  The  most  prevalent  VAO  was 
toluene,  which  was  detected  in  seven  samples  at  concentrations  ranging  from 
0-72  to  380  ppm-  High  concentrations  of  toluene  were  also  detected  in  the 
8-  to  9-ft  (380  ppm)  and  9-  to  10-ft  (67  ppm)  samples  of  Boring  3957- 
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Mercury  was  below  Its  detection  level  in  the  0-  to  1-ft  Intervals  of  Borings 
3A56i  3457,  and  3458-  FC2A  was  detected  In  all  three  sample  Intervals 
submitted  for  analysis  (0  to  1  ft,  9  to  10  ft,  and  13  to  14  ft)  from  Boring 
3457  at  concentrations  ranging  from  2.9  to  12  ppm- 

Phase  I  and  Phase  II  results  confirm  OCP  contamination  at  Site  36-3-  Higler 
concentrations  were  detected  In  the  disposal  trenches  and  In  samples  taken 
at  or  below  the  water  table,  and  lower  concentrations  of  OCPs  were  In  the 
perimeter  areas  along  the  east,  south,  and  west  boundaries-  PIMP  and  OSCs 
are  present,  but  at  relatively  lower  concentrations-  The  northeastern 
portion  of  Site  36-3  had  the  highest  frequency  of  OSCs-  The  perimeter 
borings  along  the  northern  boundary  reflected  higher  concentrations  of  the 
target  analytes  compared  to  the  southern  and  western  perimeter  borings- 

The  data  reporting  procedures  as  described  in  the  Laboratory  Quality 
Assurance  Plan  for  RMA  (ESE,  1985,  Appendix  B,  RIC#85127R07 )  require  that 
all  analyses  on  a  sample  be  completed  within  the  sample's  respective  holding 
time  and  that  analytical  results  be  corrected  for  percent  recovery  and 
moisture  content-  During  routine  sample  analysis,  analytical  results  must 
also  fall  within  the  Certified  Range-  Samples  must  also  be  diluted  within 
the  Certified  Range  provided  that  holding  times  have  not  expired- 

During  laboratory  certification,  an  analytical  method  is  tested  over  a 
certain  concentration  range  to  determine  the  Certified  Range-  A  typical 
tested  concentration  range  would  be  0,  0-5X,  l-OX,  2.0X,  5  -  OX ,  and  lO-OX, 
where  X  Is  the  Target  Reporting  Limit  (TRL)-  The  Certified  Reporting  Limit 
(CRL)  Is  determined  by  comparing  the  target  and  actual  concentrations  of  the 
tested  range-  The  upper  Certified  Range  is  the  highest  target  concentration 
achieved  - 

If  a  sample  analysis  Indicates  that  the  sample  was  not  diluted  adequately  to 
be  within  the  Certified  Range,  the  result  Is  reported  as  greater  than  (>) 
the  upper  Certified  Range  times  any  dilution  factors-  If  a  sample  has 
exceeded  Its  holding  time  and  the  result  Is  greater  than  the  Certified 
Range,  the  result  Is  reported  as  greater  than  the  upper  Certified  Range-  If 
holding  times  are  exceeded  In  attempting  to  dilute  the  sample  until  all 
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results  are  within  the  Certified  Rangei  results  that  are  not  identified 
above  the  Certified  Rangei  but  that  may  be  present  at  concentrations  above 
the  certified  detection  limit ■  are  reported  as  the  detection  limit  times  the 
dilution  factor. 

Several  compounds  detected  by  GC/MS  were  not  Included  in  the  target  compound 
list  and  were  not  conclusively  Identified.  These  compounds  are  Included  in 
the  data  presented  In  Appendix  36-3-II-B.  Table  36-3-II-A  summarizes 
nontarget  compounds  detected  at  Site  36-3.  It  should  be  noted  that  an 
individual  compound  may  have  more  than  one  retention  time  and  that  a 
particular  retention  time  may  be  assigned  to  more  than  one  compound- 
Thereforei  Table  36-3-11-^  provides  only  a  general  indication  of  additional 
compounds  that  may  be  present. 

Nontcrget  compounds  were  detected  in  14  of  the  16  samples  analyzed  by  GC/MS. 
and  11  of  these  samples  contained  compounds  related  to  pesticide 
manufacture.  The  most  common  compounds  Identified  were  unknown  chlorinated 
compounds  and  Impurities  associated  with  CL^CP  as  illustrated  in  the 
following  table: 


MQQtacgel-CompQUQd 

Number  of 

UekecllQQS 

Concentrat ion 
Eange-ippml _ 

CommeDts 

1.3, 5-Cycloheptatriene 

2 

20 

Shell  waste 

1 , 3-Cyclopentadlene 

7 

9  to  70 

Raw  material  used 
in  pesticide 
manufacturing 

1,2-Dlchloro  1,1- 
dlfluoro  ethane 

2 

20  to  200 

Freon  refrigerant 

Chlordene 

2 

60  to  70 

Byproduct 
associated  with 
chlordane 

Chorlnated  Unknowns 

52 

10  to  3000 

Dlethylmethyl- 
phosphorot  h loat  e 

3 

60  to  100 

Possibly  pesticide 
related 

CL^CP  Impurities 

13 

1  to  20000 
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Heptachlorobicyclo- 

heptene 

3 

0-9  to  600 

Endrin  Intermediate 

Uexachlorobenzene 

1 

6 

Shell  waste 

Hexachloroblcyclo- 

heptadiene 

3 

100  to  300 

Endrin  intermediate 

Hexachlorobutad i ene 

7 

3  to  700 

Hexachloroe thane 

5 

1  to  2000 

By-product  of 
chloroinat ion 

Mirex 

3 

2  to  1000 

Insecticide 

Octachlorocyclopentene 

9 

30  to  20000 

Shell  was ‘ c 

Pentachlorobenzene 

10 

2  to  1000 

Perchloroblphenyl 

1 

3000 

Polychlorinated 
biphenyl  (PCB) 

Tetrachlorobenzene 

2 

20 

Tetrachloroe thane 

3 

0-8  to  200 

Toluene 

1 

1 

Tr ime thy lest erphosoro- 
dithioc  acid 

2 

50  to  100 

Possibly  pesticide 
related 

Xylene 

3 

0-9  to  10 

The  U-  to  5-1  5-  to  6-,  6-  to  7-,  and  9-  to  10-ft  samples  from  Boring  39^5 
contained  elevated  concentrations  of  Shell  wastes.  CL^CP  impurities,  mirex, 
and  chlorinated  unknowns-  The  6-  to  7-ft  sample  also  had  perchloroblphenyl , 
a  PCB.  Two  samples  from  Boring  3957  (8  to  9  and  9  to  10  ft)  contained 
endrin  intermediates,  chlordene,  and  several  chlorinated  unknowns-  The  8- 
to  9-ft  samples  from  Borings  3999,  3951,  and  3956  as  well  as  Boring  3953  (5 
to  6  and  7  to  8  ft)  also  contained  nontarget  compounds  related  to 
pesticides- 

Results  of  the  Phase  II  sampling  program  at  Site  36-3  will  be  assessed  as 
part  of  the  overall  analysis  of  the  Central  Study  Area  Report - 
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APPENDIX  36-3-II-A 

CHEMICAL  NAMES.  METHODS.  AMD  ABBREVIATIONS 


Analytes/Met hods 


Synonymous  Names 
_ ajad.  ■  AbbraaiaLlons _ 


Standard 

AbbreviatiQDS 


VOLATILE  ORGANIC  COMPOUNDS /GCMS 
1 ■ 1-Dlchloroethane 

1 . 2- Dichloroethane 

1 ,1 )l-Trichloroethane  (TCA) 

1 . 1 . 2- Tr ichloroethane 
Benzene 

Blcycloheptadlene 

Carbon  tetrachloride 

Chlorobenzene 

Chloroform 

Dlbrofflochloropropane 

Dlcyclopentadlene 

Dlmethyldl sulfide 

Ethylbenzene 

m-Xylene 

Methylene  chloride 
Methyl Isobutyl  ketone 
o.p-Xylene 

Tetrachloroethene  (PCE) 
Toluene 

Trans  1 . 2-dlchloroethene 
Trlchloroethene  (TCE) 


VOL 

1 . 1- Dlchloroethane 

1 . 2- Dlchloroet  hane 

1.1. 1- Trlchloroet hane 

1.1. 2- Trlchloroethane 
Benzene 

Blcycloheptadlene  (BCHD) 

Carbon  tetrachloride 

Chlorobenzene 

Chloroform 

Dlbromochloropropane 

Dlcyclopentadlene 

Dlmethyldisulf Ide 

Ethylbenzene 

meta-Xylene 

Methylene  chloride 

Methyllsobutyl  ketone 

ortho-  and/or  para-Xylene 

Tetrachloroethylene 

Toluene 

Trans  1 . 2-dlchloroethylene 
Trichloroethylene 


VO 

IIDCLE 

12DCLE 

lllTCE 

112TCE 

BCHPD 

CCL/, 

CLC5H5 

CHCL3 

DBCP 

DC  P  D 

DMDS 

ETCeHs 

13DMB 

CH2CL2 

MIBK 

XYLEN 

TCLEE 

MECeH5 

12DCE 

TRCLE 


SEMIVOLATILE  ORGANIC  COMPOUNDS /GCMS 
1 . 4-Oxathlane 

2.2-Bls  (para-chlorophenyl)- 

1 . 1- dlchloroethane 
2.2-Bls  (para-chlorophenyl) 

1 .1.1- tr Ichloroethane 
Aldr  In 

Atrazlne 

Chlordane 

Chlorophenylmethyl  sulfide 
Chlorophenylmethyl  sulfoxide 
Chlorophenylmethyl  sulfone 
Dlbromochloropropane 
Dlcyclopentadlene 
Oleldr In 

Dllsopropylmethyl  phosphonate 


EXTRACTABLE  ORGANIC  COMPOUNDS  (EX)  SVO 
1 .4-Oxathlane  OXAT 

Dlchlorodlphenylethane  PPDDE 

Dlchlorodlphenyl trlchloroethene  PPDDT 

Aldrln  ALDRN 

Atrazlne  AT2 

Chlordane  CLDAN 

p-Chlorophenylmethyl  sulfide  CPMS 

p-Chlorophenylmethyl  sulfoxide  CPMSO 

p-Chlorophenylmethyl  sulfone  CPMSO2 

Dlbromochloropropane  DBCP 

Dlcyclopentadlene  DCPD 

Dleldrln  DLDRN 

Dllsopropylmethyl  phosphonate  DIMP 
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APPENDIX  36-3-II-A 

CHEMICAL 

NAMES, 

METHODS.  AND  ABBREVIATIONS 

Synonymous  Names 

Standard 

Apalylaa/Me  t  bods 

_ and-AhbreviallQna _ 

Abbreviations 

SEMIVOLATILE  ORGANIC  COMPOUNDS 

(CONT) 

Dlmethylmethyl  phosphonate 

Oimethylmethyl  phosphonate 

DMMP 

Dlthlane 

Dithiane 

DITH 

Endrln 

Endrin 

ENDRN 

Hexachlorocyclopentadlene 

Hexachlorocyclopentadiene  (HCPD) 

CL^CP 

Isodrin 

Isodrin 

ISODR 

Malathlon 

Malathion 

MLTHN 

Parathlon 

Parathion 

PRTHN 

Supona 

2-Chloro-l  (  2  ,  /t-dichlorophenyl ) 

SUPONA 

vinyldiethyl  phosphate 

Vapona 

Vapona 

DDVP 

METALS /ICP 

ICAP 

ICP 

Cadmium 

Cadmium 

CD 

Chromium 

Chromium 

CR 

Copper 

Copper 

cu 

Lead 

Lead 

PB 

Zinc 

Zinc 

ZN 

SEPARATE  ANALYSES 

Arsenic /AA 

Arsenic 

AS 

Mercury /AA 

Mercury 

HG 

Di bromochloropropane /GC 

Di bromochloropropane 

DBCP 

A-2 
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APPENDIX  36-3-lI-A 

CBEHICAI  NAMES t  METHODS,  AND  ABBBEVIATIONS 


PHASE  IT  ANALYTES  AMD  CERIIEIED-MEIHQDS 


AnalytesZMet.hQda 

VOLATILE  ORGANIC  COMPOUNDS /GCMS 
(Same  as  Phase  I) 

SEMI VOLATILE  ORGANIC  CCWPOUNDS/GCMS 
(Same  as  Phase  I) 


Synonymous  Names  Standard 

and  Abbreviations _  Abbteviations 


VOL 


VO 


EXTRACTABLE  ORGANIC  COMPOUNDS  (EX)  SVO 


VOLATILE  HALOCARBON  COMPOUNDS /GCCON 

1 .1- Dichloroethane 

1 . 2- Dlchloroethane 

1 ,1-Dichloroethcne 

1 . 1 1 1- Trlchloroethane  (TCA) 

1 . 1 1 2- Trlchloroethane 
Carbon  tetrachloride 
Chlorobenzene 
Chloroform 
Methylene  chloride 

Trans  1 . 2-dichloroethylene 
Tetrachloroethene  (PCE) 
Trichloroethene  (TCE) 

VOLATILE  HYDROCARBON  COMPOUNDS /GCFID 
Bicycloheptadiene 
Dicyclopentadiene 
Methylisobutyl  ketone 

VOLATILE  AROMATIC  COMPOUNDS /GCPID 
Benzene 
Ethylbenzene 
m-Xylene 
o,p-Xylene 
Toluene 

ORGAKOCHLORINE  PESTICIDES /GCEC 

2.2- Bis  (para-chlorophenyl )- 

1 . 1- dichloroethane 

2.2- Bis  (para-chlorophenyl )- 

1.1. 1- tr ichloreoethane 
Aldrin 

Chlordane 
Dleldrin 
Endr in 

Hexachlorocyclopentadlene 

Isodrin 


PURGEABLE  HALOCARBONS  (PHC) 

VHO 

1 ,1-Dichloroetnane 

IIDCLE 

1 ,2-Dlchloroethane 

12DCLE 

1 ,1-Dichloroethene 

IIDCE 

1,1, 1-Trlchloroethane 

lllTCE 

1,1, 2-Trichloroethane 

112TCE 

Carbon  tetrachloride 

CCLz, 

Chlorobenzene 

CLC^Hs 

Chloroform 

CHCL3 

Methylene  chloride 

CH2CL2 

Trans  1 , 2-dlchloroethene 

12DCE 

Tetrachloroethylene 

TCLEE 

Trichloroethylene 

TRCLE 

DCPD 

HYDCBN 

Bicycloheptadiene  (BCHD) 

BCHPD 

Dicyclopentadiene 

DCPD 

Methylisobutyl  ketone 

MIBK 

PURGEABLE  AROMATICS  (PAM) 

VAO 

Benzene 

CeHe 

Ethylbenzene 

ETCgHs 

meta-Xylene 

1 3DMB 

ortho-  and/or  para-Xylene 

XYLEN 

Toluene 

MEC^Hs 

OCP 

Dlchlorodipheny let  hane 

PPDDE 

Dlchlorodlphenyltrichloroethane 

PPDDT 

Aldrin 

ALDRN 

Chlordane 

CLDAN 

Dleldrin 

DLDRN 

Endrin 

ENDRN 

Hexachlorocyclopentadlene 

CL^CP 

Isodrin 

ISODR 
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APPEHSIZ  36>3-II-A 

CBEMICAL  HAHES>  METHODS,  AND  ABBREVIATIONS 


Analytes  /.Bethoda 


Synonymous  Names 


Standard 

Ahlireyiatlons 


ORGANOPHOSPHOROUS  PESTICIDES/GCNPD  ORGANOPHOSPHOROUS  COMPOUNDS  (OPC)  OPP 

Atrazlne  Atrazine  ATZ 

Malathlon  Malathion  MLTHN 

Parathion  Parathlon  PRTHN 

Supona  2-Chloro-l(2i/i-dlchlorophenyl)  SUPONA 

vlnyldlethyl  phosphate 

Vapona  Vapona  DDVP 

ORGANOPHOSPHOROUS  COMPOUNDS /GCFPD  DIMP  OPC 

DUsopropylmethyl  phosphonate  Dllsopropylmethyl  phosphonate  DIMP 

Dlmethylmethyl  phosphonate  Dlmethylmethyl  phosphonate  DMMP 

ORGANOSULPHUR  COMPOUNDS /GCFPD  OSC 

1 , A-Oxathlane  1 , A-Oxathiane  OXAT 

Benzothiazole  Benzothiazole  BTZ 

Chlorophenylmethyl  sulfide  p~Chlorophenylmethyl  sulfide  CPMS 

Chlorophenylmethyl  sulfone  p~Chlorophenylmethyl  sulfone  CPMSO2 

Chlorophenylmethyl  sulfoxide  p-«Chlorophenylmethyl  sulfoxide  CPMSO 

Dlmethyldlsulflde  Dlmethyldlsulf iJe  DMDS 

Dlthlane  Dithlane  DITH 

METALS /ICP  ICAP  ICP 

Cadmium  Cadmium  CD 

Chromium  Chromium  CR 

Copper  Copper  CU 

Lead  lead  PB 

Zinc  Zinc  ZN 

SEPARATE  ANALYSES 

Arsenic /AA  Arsenic  AS 

Mercury/AA  Mercury  HG 

Dlbromochloropropane/GC  Dibromochloropropane  DBCP 
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APPESDIX  36-3-II-A 
NAMES  t  METHODS  t  AMD  ABBBEVIATIONS 

Synonymous  Names 
and  Abbrevlallons - 


Analytes /Met hods 

ARMV  AGENT  DEGRADATION  PRODUCTS: 

AGENT  PRODUCTS /HPLC 
Chloroacetlc  Acid 
Thlodlglycol 

agent  products /ionchrom 

Fluoroacetic  acid 
Isopropylmethylphosphonlc  acid 
Methylphosphonlc  acid 


TDGCL 

Chloroacetlc  acid 
Thlodlglycol  (TDG) 

IMPA 

Fluoroacetic  acid 

Isopropylmethylphosphonate 

Methylphosphonate 


Standard 

AhbrevialiQQS 

ADP 


CLC2A 

TDGCL 

GBDP 

FC2A 

IMPA 

MPA 


Methods 


Abhrevialions 


Atomic  Absorption  Spectroscopy 

Gas  Chromatography/Conductlvlty  Detector 

Gas  Chromatography/Electron  Capture 

Gas  Chromatography /Flame  Ionization  Detector 

Gas  Chromatography /Flame  Photometric 

Gas  Chromatography /Mass  Spectrometry 

Gas  Chromatography/Nitrogen  Phosphorous  Detector 

Gas  Chromatography/Photolonlzaton  Detector 

High  Performance  Liquid  Chromatography 

Inductively  Coupled  Argon  Plasma 

Ion  Chromatography 


AA 

GCCON 

GCEC 

GCFID 

GCFPD 

GCMS 

GCNPD 

GCPID 

HPLC 

ICP,  ICAP 
IONCHROM 
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AFPEHDIX  36-3-II-B 
PHASE  II  CHEMICAL  DATA 


r 


I 

I 

I 

I 

I 


tt  *->  V 
^  t  ^ 
m  m 
I 


tn  m 

^  » 

m  ^ 


;5!  S 


r**  — 
CD  'V 
V.  •• 

CO  o 


4/>  —  — 


^ 


£  T 


in  —  — 


—  f*j  —  ^ 


o  —  — 


_  ^  ^ 


—  — 


—  —  Csj 


—  —  —  so 


^4  —  —  ^ 


—  fN*  — 


o  —  — 


.  ^  sO 


^  IN#  —  — 


—  —  <N 


I 

I 

I 

I 

i 


m  m 
'W  I 
f*t  ^ 


£g 


H-  H-  O 
O  O  O 
LU  Ui  O 
->  ”> 

O  O  CD 
o:  K  < 
a.  ^  ^ 


<rt  fn 
^  I 
ro  >a 

4» 


a.  m 

S  <«r  < 


^  O  1^ 


r-  ^  O  ui 


04  —  — 


o  —  >>■  m 

o  —  —  — 


^  oo  —  — 


<»>  —  — 


o*  —  — 


04  —  — 


—  m 

04  —  —  — 


—  —  04 


—  04  —  ^ 

o  o  —  — 


—  —  04 


04  —  — 


O  —  —  o> 

O  —  —  — 


—  —  04 


! 

1 


x:  D. 

"3  "=> 

^  o 


•«  —  if) 
04  I  ■— 

m  <*• 

•r  I 

<r,  so 


u>  —  • 

in  in 


—  o  ^ 


Osi  —  — 


o  —  —  m 

o  —  —  — 


—  04 


m  ^  ^ 


Ol  —  — 


sO  .  —  fO 

^  04  —  — 


00  o 

^  04 


04  —  — 


04  — 


o  —  —  — 


—  —  04 


Ol  —  — > 


—  —  sO 


I 

I 


^o^o^omoooo  — 

^  40  00  o  04  04  «y\3^^*o^4r)30S4or>o^ 

<r*  40  o  o»  4Ti  >c40o>t/j'^vio>iomv»fnt/)rni/imv>^h-’>iOh-'03'«03'^rD>03o>3'^Of'0 

~  ^  04  os  O  00V><O(O00ii0aDiO00(/>00</14Sl/>Q0^0D  00  OQ  0l>  03  00  OJ  4U 


ui  3  4x  o 

o  a,  ^  io  > 

x:  U4  w  ^ 

3  «t  3  »  o 

O  W>  V<  4^  3 

~  41;  O 

u:  U4 

<  4«l  O  40 

>4  44:  _J 

-J  3  X  w  Z 

•4-  4-  O  3  ~ 

40  m;  w  d: 

i/)  ««.  —  o 

Z  O  u  o  ^ 


o  z  o  • 


o  o  z  < 

^  .  U4  ' 

U  ^  O  Ul  ' 
3  O  3  Z  : 


—  z  o  z 

4^  X  W4  W  I 


-*  X  O  I 


4r>  4-4  4«4 

40  O  — 

—  0  4:) 


0-40^ 
13  13 
a.  40  CL.  VO 


B-1. 


— »  I  CN4 

a.  rr»  m 

C  ▼  I 


CD  —  — '  —  — 


—  O  —  — 


—  o  —  — 


<N4  ^  ^  O'  <0  O'  “  ^  —  O'  ^  O'  •“  O'  QD  O'  »0  O'  O  O'  O'  O'  O'  O'  rn  O'  O'  O'  ^  O'  €>4  O'  O  O'  ^  O'  O'  O  O' 
4n3aDr'40>rMknfMr'«ujO'30'3a>30'303CD>‘CO^a>^cD>-oo^oo>>0'>>aD>-0'>‘0'^0'>- 

cooDODaD*~coaoaoQBcp(i>aDOOOoaoa>ODaDoo(sao 


ocuiBOttzaczoctfo: 
OBO~0i^0<000 
I  W  <  B  •  X  I  X  I  ^  t 
O^OOO^OH'OXO 

OMOXOOOOO  —  td 
3 


BXo:  BBix  u:  Bu^o: 

0«OiOOA  OlOZO 
ixio«— jih^iotkM** 
0>-OqcOXOZOBC3XO 
'V.  Ui  ''x  O  O  O  h- 

=>a:sx3a.3»-:3x:305 


%  »  W  w  X  S 


X  •  O  X  o:  »-  u: 

o  —  u.  »-»  »“  O 

—  I  o  —  •  uj  X  _i 

o  t/>  Of  o  —  Zf*>  X 

•  Z  O  >  •  «£  iO  o 

—  <Z«J  tN  —Xa;  — 

ac  I  •  K>  «  lc 

—  ^xo  ■“ 


CHLOROBENZENE  98681  <0.18  <Cl.:8  <0.18 

Ut'O-DRr  »Y9 

flERCURY.SED  71921 

UC/C-DRi  V9 


I 

I 

* 


^  -  o 

I  tn 
tr, 

m 

<*•> 


^  I  ^ 
m  at 

w  I 

ro  ^ 


1 


<t<  — 

o-  o 


CD  — 

o 


or  a: 
w  O 
U  H- 
I  <  < 


^  O 
O  O  O 
w  w  C 

O  O  OD 
a;  o:  •« 
a.  a. 


(N> 
r-  <B 

o  o 


—  fTi 


<  —  40 
I  — 

m  m 


m  f^t 
m 


:  —  —  r> 


a  X  a 

I  Ui  I 
ts  — 


& 


>0  I  '•r 

I*. 

^  I 


Cb  — 
r“ 


?  -a.  — 


m 

^  » 

r*> 


I 

I 

I! 

3 

4< 

li 


J:cs 

Ui  M  O 
•> 

O  O  OD 

cc  u:  < 

A.  «J 


ON  T  *T* 

N**  nO  >0 
OD  ^  m 


c  a. 

ZD  3 

z  o 


*<  *- 

»-  o 

z 

»-J  •*» 

JC  o 


W  ^  —  <M 
-J  <*N  I  fM 
<L.  <*»  m 


Ol  —  >o 
»  — 

e-'.  m 


«  -  in 
N  »  — 
m  <r> 


CD  rst 
Nv  •• 
CD 

o  o 


O  w 
Of  ~ 
Gk  U. 


i 

I 

I 


“8 

t>  X 
i*i  K' 


£8i 

O  <-  4 
i  oc 
O  O  I 


E8S! 


18! 

S 

Vj  z 

^  Ui 

e  3 


o  i  o 

I  Q  I 

s?g«? 

8ai8 

O 

.  E 
-5 


X  “  ' 

O  >  w 

80  X  4 
'N«  M 

ii  8 

E  S 

•  s  « 


o  ae  o  o  o 

i  W  I  ^  I 
O  ^  O  X  u 


i0N«e^9NO9Nf^0NCD9'</>A'CC9^ 
>3QD3aD3U>XtfNXCDKa>« 
'A  yo  SO  r^Xf>4Xfn« 

I  00  OP  CO  ^  « 


•  X  I  X  >  u> 


o  o  o  o  o  ^  o  ; 
3  a:  3  X  X  »-  3  < 
O  o  A>  < 


w  S 


o 

« 

o 


B-4 


O  X  X 

o  — 

o;  o  o 

O  (  I 

_J  —  cw 

X 

o  —  — 


i  £ 


UNKMT  90M7 

UG/G  U9 


r 


I 


I 


—  «r  •  - 


r^t  sIj 


03 

r  O' 

o  o 


5  Wi 
O 

i 


<C  ^ 

C  -3  O 

a:  -3  ”3 

zt 

O 

U3  <  4. 
S  X  z 
4  4  — 

X  H  o 

CCS 

O  O  60 

tt  tt  4 

0.0.^ 


o-  rn  f*'* 

s:  4  I 

4  #*3  >£. 


0>  <Ni 
1-^  03 

o  o 


4*i  >£j  t 


m 


(*3  U3 
0>  UJ 

o  o 


60  —  ^ 

m  m 
4-  I 
m  4^ 


oi 
f '  I*- 

o  o 


O 

a:  — 

o. 


m  m 
m  ^ 


«C>  G 
^  (4 


!  ® 


I 


-g 

►“  I 


>  O'  O'  r'-  o*  < 


(43X'OXr<Xr~-Xr'XO'X« 


>at  —  o—  OrviOra* 


£  i  £  i 


i 

3 


I 

i 

I 


■J  — 


</> 


c- 

■> 

•>1  w 

^  ^ 

o  »- 

<<  <4. 

r  z  a: 
<  — 
z  i:  o 
a: 

rr.? 


4J0  — 
rs4  I  — 
m  en 


U<  kT) 
U- 

w  O 


00  o 

'X)  rvj 


t 


B-10 


CHLOROBENZENE  RBBBI 

UC/C-ORY  YyB 

NERCURY.SED  7I9ZI 

UC/C-DRY  V9 


UC>  Ul 


u  to  —  «*V< 


r.  c  8 

w  t.> 


s;  c. 


03  rw 
<r-  o 


CO  m 
O' 


1 


m  r»’» 

^  i 
m  ^ 


®^5>30D3^3<J':»<y'3<y^3a'3^3^3<y'3^3oaoo3«o3eoa^co3oo30D3m3<^'t«o^ra>« 


o 

Ol’  I 
O  I 


O  O  - 

I  O  X  < 


s 


-.s 


*  o 

S  X  : 
o 


'>»  O  UJ  'V. 


g 

g  ^ 


o  X  o  «  — _ 

3  I  3  X  X  Ui  3 


—  z  CM  z  X 


U.  g 

Z  -v 

UJ  O 


O  z  I 
Ui  : 
rs4 

Z 


O^Oh-o->-0  o  o<o 

'^UJ''»Ui''s.O'-.-^'--«  '-- 

oOoOotfozo^ooo 
3trr3Z3»-3030^—  3 
O  O  Q-  O  O  t~ 


.  Z  X 

L^  »“ 
X  ui 


O  X  X 

u.  o  o 

o  —  — 

a:  o  o 

O  I  I 

-J  —  Cg 

X 

O  “  ~ 


B-IA 


z  o 

—  mo. 

o  o  u; 

z  —  — 

M  ^11 

«0  O'  I  I 

^  ^  ^ 


1 


.-tta 


VAPON*  986A6  <0.25  <6.5  '6.P  <6.? 

UC/O-ORY  09 

DICYCLOPCNTAOItNt  98651  <0.30  <0.30  <0.30 

UC/C-DRY  U9 


I 

I 


I  I  iNi 


Q)  m 
ni 

CNi  o 


m  m  m 


00  iT) 

<•.  sLi 

W  O 


C  O. 
=5  =5 

Z  O 


—  O' 

r4  o 


<3  — 


w  ^ 


g! 


<D3CO3a>3^3Cr>3O^3^3^3<^39'3(^>3<y^3O3<n3aO3OO3OD3aD3OD3iD39'CODC:0« 

>o  >o  ^  ^  'A  ^  ^  ^  ^  'A  'O  r^  'O  o  'A  'O  >0  >0  t~>s:rN4s:^< 

OD  00  CD  00  ODOOCDOODODOOCD  V  CD  flO  CD  CO  00  CD  f**  ^ 


1 


O  5- 
o:  OL 

O  o 

^  I 

X  o 

O'  — 1 

—  O  M  O  X  < 


o  ->  o  z  e> 
I  a:  •  h.^  • 
o  o  o  z  o 


^  g 


I  O 

O  QC  I 

o  ■ 

O  -i  < 


■i? 

:gse 

>  -J  CO 


z  p 

X  o 


g 

g 


1^  —  z  rx  z  X 


o  -J  CD  Z  o 


»  X  _ 

o  ►-  CO  ►”  o  —  o  I 

oooop<pz< 
ZO:SX3*-SO: 
O  O  &.  o 


O  X 

CD  w  O 

00  — 


—  I  —  >^- 


—  O 

O  X 

o  o 


—  —  <n 


B-24 


1 


B-11 


B-30 


CHLOROBENZENE  96611 

UC/C-ORY  ti'9 

WRCURt.SCD  71921 

UC/C-DRY  V9 


PPOJECI  NUMEEP  f493('  C‘3'’Ci  PFIJEC  NiNE  Fn;  1t.SK  I  P«t5[ 

riELD  CRCl'P  56-3-I  PfOJEC  ntNtCEf  J..' 

36-:--IFP  LtE  COT'F.D'NtTOf  JOE  .O'NDFICK 


Urf  o 
iX>  <T' 


0&  — 
<x>  t 


gO  cr  CT  <T'  w  ^  ^  0«  O'  O'  ^  O'  O'  ^  O'  f''  O'  O'  O'  O  O'  O  O'  ~  O'  O'  O'  O'  'O  O'  tN#  O*  0>  O'  O'  CM  O 

i3€D30D30'3030'3030'30'30>30'30303aDrBa>3003CS3c03a>3tn30Ca}X:CD« 
y£i  >0  ^  >0  'C>  ^  ^  "O  F"  ^  ^  ^  ^  ^  r^COaClOf^ 


^  >" 


o:  z  or  3  a:  w  I 


C9  O  o  X  O 


^  g 

Z 

Ui  X  ktJ 


'  6  ' 

:s' 


O  •  • 

•  &'  z  o 
.  O 


o  X  3  X  3  »-  3 
O  o  Ui 

—  —  o 

f  g  ! 


z  x 

UJ  >— 
X  UJ 


u»  >- 


o  ^  o  z  o  o 

''s.  o  ui  ■'v 

O  X  Cd  «  o  z  o 

3  I  3  Z  3  w  3 

o.  I--  r'i  c 

Ut  z  z 

Z  H>  UJ  O 

I  O  OD  u. 

So  o 

z  z 

)  Z  A  O  O 


o  ►—  o  ^  o  — •  o 


o  ca  c>  o 


—  o 

o  z 

o  o 


B-34 


UNKM  90147 

UC/G  U9 


I 

I 

I 


rs4 


m  o 


O  *: 


On  O' 

O  O  4/>  O 


t/t 


VI 


Cd  o 

o  o 


o 

o 

r> 


o 

o 

=> 


o 

o 

=5 


o 

o 

3 


U  O  tj> 

-v 

O  Cd  o 

n  => 


o 

•N* 

u 

3 


o 

•v 

o 


o 

*«v 

O 


ro  NO  r*-  a» 

4/f  m  t/>  40 


O' 

u> 


ra 

nO 


m 

NO 


m 

O' 


^  ^ 

z  z  ae  z  z 

=»  =>  :d  =>  n 


r> 


B-36 


JC  ^ 

z  z  z 

=>  ri  3 


in 

rsi 

\n 

z 

ZD 


NO 

<N* 

tn 


m 

«•• 

4/> 

D«: 


ZD 


flD 

40 


ZD 


ON 

*w 

40 

z 


1 


T 


I 

I 

I 


••n  .r,  m 

V'  V'  V' 


rw 


>£• 


fs» 


rsj 


PV 


nC/ 

<1. 


o 


cu 

o 

o 


>£/ 

<y 


>£/ 

u> 


o 


i 

I 


^  • 

! 


«R  O 

O 


u:  uj 

o  a: 


U) 


o. 


CM  ^  s£<  ^  ^  ^  *“  ^ 

inr>a3i4<r'i4t/'i<>«<N«wC'^cr'3 

>£» 

03  OD  a>  OD  —  OP  u» 

0\  r*  O' 


<30  O'  O'  O  O'  O'  O'  O'  O'  0>  O'  f"  O' 
U33CO'3O3a>>-C0>-CD>-aD>- 
^Ay3'oat’3'^p-r->-^o>-'0>- 
03  wi>  JO  OP  OP  03 

O'  O'  O'  O'  O' 


<MO'^0'r'40'00'^ap'mo'00' 

CD>-00>-0'>-OP>-0'>-0'>-0'>- 

OD  00  OO  00  00  O'*  OCi 

O'  O'  O'  O'  O'  O'  O' 


J  <•'»  —  ' 


O  af  O  O  <f  CO 


5 


o:  I..3  a:  o  a:  z  a:  : 

O  Z  O  —  O  U3  o  • 

<  U3  I  u:  I  X  I  : 


o  >- 

;  cc  o: 

I  O  O 


.  O  'V. 


o  O  o  -j  o  <  CO 
3  u:  3  X  =0  X  X 


Z  CO  q; 

w  O 

X  CO  _i 

ro  X 


O  X  CO 
*•>..  ►-  '» 

CO  uj  CO 


z 

cu  Z  O 

m  4<3 


B-42 


o 

U.  CO  ^ 

O  —  •  I 

q;  a  — •  : 

I  O  I 

r  _i  CNj  — 

I  X  •  'I 

:  o  —  —  I 


o  w  o 

— *  Cfci  O  — 


U3  C3 

I  z 

>  *4.  QL 
X  f- 


CHLOROBCNZENC  98601  <0  t?  ai.in  <0.  i» 

UG/G'D®'  'T9 

MERCURT.StD  71921  O.nPci  <i,'.n5(< 

UC/G-DRV  V9 


PFCJCCT  Nl^ECP  84936  CrOP  PRCJtCT  Ni6,[  P'“£  Tt't  fh.' 

r  Itir  CR3PP  36-3-1  PRCJfCt  MtStCCf  J  . 

36-^-ipp  l46  cC"'’FP'N£7':-p  j;i  \'''N'r'Pir> 


T 


f'j  — 
ao  I 
4/1  m 


I  .  a. 

CO  ^ 

>£j  UU 

o  o 

cr> 

o 


40 


44/  r»< 

o  rs<  — 


4/14/14/1 
N/  V  \/ 


Cs*  ^  ^ 

s£>  ^  <r> 


>i>  o>*  o 

o  m 


CNi  rsi 


O  ^  V  uo 

“  Cl*  c^  — 


o  o 

o  O  V  V 

S/  V' 


o  o  o  o 

S/  S'  V  V 


o  o 

4^  >✓ 


«>4  tT'-  >*  i£/  Oi  —  ^  ^  ^  Cl/  O'  u  •  O'  O  O'  O'  O'  O'  O'  O*  O'  r~-  O*  n*  O'  IT  O'  n*  O'  O  O'  ^  O'  *’»  O'  w  ' 

4/in<xjr'^0'r'44nr*ir'44^0'3tO':*aD30'rxoater>^OD>“eD>*oo>-co'*-oo>-0‘'^oD>-0'>'0'>-o* 


1 

O  4-  O  •/  < 

=>=>=»►- 


4^^4^^4>*^0>' 


O^C900»—  OH-OZO 

OXOZOOOOO  —  o 
3  I  303CK:Z>Q:=303 
O.  0  0*1 


O  i  O  X  O 


c»^0(x:ozoxo< 

OC>0-JO<OZCO. 


'  V.  »-  -Nv  UJ  “v. 


=»  o:  =>  z  rs  cc 


S  ¥  s 


B-52 


Ui  O  “• 


:s! 

s 


O  —  W 


O  —  *  O 

I  *  «t  CD 

€>*  —  z  o; 

.  . < 
—  —  u*  o 


Ui  o 
I  X  << 
'  4  a 


o 


90l<7 


r 


I 

I 

I 

I 

1 


I 


<9 


d; 

a. 


o  u:# 
u: 

CL  ^ 


UJ 


I  I 
f»»  (fi  er, 


a:  — 

CL  U. 


in  — 

w  I 

m  •<£> 


I 


^  <xi  >o 

^  C  OD 

flO  —  — 


-  — 


^  tn 

_t  C  OJ 

oo  —  ~ 


—  fSj 


£S 

o  »— 

UJ  <  < 

S  Z  X 
<  «  — 
X  K  O 
CC 

O  G  S 

w  w  O 

->  “> 

O  O  CO 
a;  X  «c 
A.  o-  ^ 


^  40  m 

tj  i  c  ^- 

o.  iO 


^  CD  <Nj 
-<  *:  rs 

«o  —  — 


^  40  *- 
-»  X 

u3  -  ~ 


X' 


W  S'  ^  ' 

o 

X 


CO  O 

—  o 


^  fiD  S' 

-J  X  >o 

Ul  —  — 


m  O 

t-  X 
a:  U4 


>s°s°s°s°sss;s?sss:;^s3S7;|o|~? 


4'0 


O  w 

o  -* 
o  o. 


0X0X0 


«4  *«  Z  O 


bij  ^  4/> 


—  X  O  X 


X  o  »- 
0.-0 
o  u.  r-^ 


B-62 


I 


^  IZ>  I 

-J  c  ' 

aa  _ 


^  00  — 
^  K 

CO  — 


OD  O 

^  o 

o  o 


<b  O 

o 


O  W  o 


c  a 

cc 

Z2 


««J  ^  iZ) 

^  ^  c  a> 


o  O  CD 

LL  4;^  < 

^  a.  ^ 


xc  D. 

r? 
Z  O 
u: 
»-  o 

1^  o 


^  <Ji  ^ 

_J  c  <x> 

O)  -- 


^  (TN  C  -i 

'er  -J 
k-.  00  r-  k£ 


vfci  tT'  ^  k/'  kl,>  ^  ■•O  ^  ^  "'  <y*'  t  •  ^  VJ&  «  ■'  k..  ^  ^  C'^  ^  1  •  1  CT--  ^  »ri  kT'  ^  O'  r-  O'  O'  O  O'  w  O  —  O'  <><  O'  ••'  ■ 

^o^04no*nc/«’CFk/>afa>3CD3a>jo-3<7'T«^3^30'3r^3<T*3<7'30'':xor*a5n«u3cu-iio 

>£>  MJ  k44  k^  'Ai  -i*  >ii>  kO  ''O  kff  k£«  I  <0  k^J 


o*>-oxco  oO«oXo 
■--  ca  ■  .  o  ’  .  '  j 

0*r  e>— ‘43wfcOX  owo 

:Of>~zoca:DZ=««.>30^ 


o  —  i-j 


•  O  I  O  ■  w 

o  Qc  o  a:  o  z  ( 

O  ''k  O  --  u<  ' 

o  ^  o  ^  o  X  < 

3  X  3  X  —  : 

(.>  o  Uj 

—  —  O 


—  «<  k^  —  • 


B-64 


I 


T 


I 

I 


^  lU  4/*i 

-J  XT  rvt 

40  —  OJ 


¥ 

8 


O’*  rs* 


^  m  i/1 

^  c  ^ 

flo  —  rsi 


^  ou  o 


^  u)  «r 
_J  C 
flO  —  fS4 


O  O 
Ui  w 
”» 

w  O 
o;  a:  < 
a.  a.  ^ 


w  ^  OQ  m 
^  -i  C  '•r 
O.  CD  <—  /\t 


^  CD  (N4 
40  —  rv* 


— .  fr» 


^  iO  — 
_J  JC  «*• 
CO  ^  <Nj 


^  CO  ^ 
_J  t  — 

40  — 


^  fv*  — 


—  iJU  O 


rsj  — 


^  iO  I 

^  z;  ■ 

40  — 


^  CO  >o 

^  z; 

40  — 


—  to  O 


<N»  —  — 


fs»  —  —  — 


o  <r>  O  CD  O  un 


<M  ^<7'ir><7'^^^t7^«O<r'>Ocr'>OC7>>O^<7^3^30D3aN3O3a>>'U>>-iU«-iO''- 
O  a>t/)U>V1iU(/>U>i/>lOt/>U>«/>U)t/)U)l/>OD  OD  OD  0L>  U>  to  iU  CD  CU 


z  ^  o; 

H-  w  UC  O 

3  a.  O 

«“>  I  I 

^  o  o 

io  W  ' 

3  O  O 

v<  t.*  :3  3 


i00OH-O^«>^XO 


i- 


B-66 


^  ^  f'rf  ^  o  ^  cr*  ^  o  ^  ^  ^  ^  ~  ^ 

u>^cO>-<T‘^CD>-<r'>-<^‘^9'^<k)'«-u3r>«cr>rjtr>r-4 

^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  ^  f'a  ></  *'■* 


X-  —  ^  ^  ^  ^  >-  ^ 

aiza:  <ra:o;  a:  irwac  acwcc^-'Oci^ac 

0«*0  I  OOCJ  OlOZO  OZOL^OZO 

O^OCVLSZOZOUfOZO  O'—  <.9.UU^O 
'-.  L-»  '«.  O  '  -  O  W  '-  O  W  ^  O  O  '  . 

c3  0o^o«rozo^owozo^o»-^o<<o 

OoH'Uiv-iu;*4a,u2Z 
—  OZuiOui 
Xu:H'i^u.«JwXv>^ 
o>“  o^xoo  —  O 

~  t  kmi  X  -J  fWO  O  ^  -j  ^ 

o  —  zo  X  <xz^  z  o  >-  o 

t  •«CiO  O  ••itt.  O  >-  X  >“ 

I  o*  —  Xu:  —  —  x»-  «i  u*  »—  o 


B-67 


I 

I 

i 


^  CD 

^  c  o 

CD  *■' 


U  ^  ID 
-I  s:  o 
a.  uu  (>4 


»  '  Cl  o 


O  o  CD 
a:  ce  <c 
a-  D.  ^ 


^  ua  \r< 

_j  e:  ""' 

tjO  — 


^  «D  «r 

^  x;  o 

a»  —  <*4 


00  o 

—  o 

<N  o 


O  iD 

c>o  i: 


o  ^  ^ 


1^  a>  »- 


-c  CD  ro 

_i  C  o 

fiO  —  C4 


O  iD 

t/>  c 

s 


o  ^  ^ 


Ui  A 
-3  -J 

O  w 


O  GO 

%/>  s 

a 


^  CD  >D 
-J  C  rw 
CD  — 


o  ^ 


^  O  o 


OO  O  iD  O  O  O  O  O  ^  •  >D  ^  ^  ^  iD  €t  ON  4  V  <  —  <  OS  O'  ”  OS  00  O'  iD  O'  O  O'  O'  O'  O'  O'  ' 

i/*l  O  <Nl  t'*  'V  O'  4/>  O'  ^  O'  ^  O'  ^  O'  >D  O'  ^  O'  ^  ^  O'  3  O'  3  CD  3  O'  303W'*-iX'^< 

f'.  o  r*-  oi  >D«<or^<D'DvlO>^/>m^»oo></>m^/>l-^c/9'D3'D3'D3'D3^^3■'D>-^':^' 

O'  (N  O'  O  OD<D{L><D'l«VOiDC/)CDVDU>0)GO(DCD(DaO  CO  OD  OO  CO  CO  cD  < 


A  W  O  <  O  O  O 


O  -I  O  O  c. 


o  ►-•  o  ►—  < 

V.  U4  '•.  UJ  • 

o  o  o  o  I 
=0  a:  ^  a:  : 
O  O 


CSi  -*• 

9  s  o 

s  s  o 


CO  m  r>-  s 

^  x:  rg  OD  s 

CD  ^  ^  '«»  .. 

^-  CO  «D 

A  S 


•>v  ^  o 

<N  o  o  o 

—  W  t-i  c» 

'V.  -1 

O  O  CD 

«»  ce  o:  « 

o.  a.  ^ 


^  S  CO  00  s> 

03  «  ^  "v  .. 

e-  DO  flft 

»  QB 


CD  in  00  • 

c  O  »  I 

CD  — •  ^ 


^  OD  V  CD  • 

^  x:  00  CD  < 

00  —  ^ 


^  CD  eg  9 

^  C  <S  00  « 
CD  —  ^  .. 

^  mo 

O  <5 


^  CO  —  r«».  « 

^  C  OD  CD  ( 

OD  —  ^ 


<MO:00<KVOC«nac^QC^^mo^«9-^gOC7^^0^'^9^'^Cr«sOO^Cr>3<r'3a}39>393 
CD  tn  S  O  O  >ocnmbo«A</>m(<om(/3mi>omcnmco03g03N03'>03'^3 
^  as  ^  ODcncDtnoomaDiooDtnaDtnoDtncDcnm  oo  oo  od  <s 


0  3  — 
O  «  Ui  DC 

Z  >c  —  O 

—  UJ  O  o 


a:  D.  o  — 

o  •  — i  oc 

O  w  o  O 

«✓>  O  —  3 

—  O  O  Ui 


B-72 


I 

I 

I 

I 


